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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the accuracy of 
output voltage to the same level as for analog control by 
an inexpensive method in which an AD converter of a 
digital control switching power supply is omitted. 
SOLUTION: An oscillation control circuit of controlling 
turning on and off a switching device 1 used in this 
switching power supply unit comprises a counter 2 of 
repeating counting by inverting the level of an output 
signal, when the number of counts reaches its threshold 
value and resetting the number of counts and the level 
of the output signal; a comparator 4 of comparing output 
voltage with reference voltage and outputting the 
comparative results with two types of high and low 
levels; and a computing device 3 of reading the output 
signal of the comparator 4 at predetermined intervals, 
and increasing and decreasing the threshold value. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The switching power supply equipment characterized by to consist of computing elements 
with which the oscillation control circuit which controls turning on and off of said switching device 
by the switching device in the switching power supply equipment which turns a current on and off 
and changes electrical energy reads the output signal of the counter which has a threshold, the 
comparator which will output the output voltage of said switching power supply equipment by the 
signal of two kinds of low things if high [ in a result ] as compared with reference voltage, and said 
comparator at the predetermined spacing, and fluctuates said threshold. 

[Claim 2] Switching power supply equipment according to claim 1 characterized by computing said 
threshold by carrying out statistics processing of the data of said store when it has the store with 
which said computing element accumulates the result of an operation as data and the output signal of 
said comparator is reversed. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the technique which controls 
turning on and off of a switching device by digital signal processing about switching power supply 
equipment. 
[0002] 

[Description of the Prior Art] As conventionally shown in drawing 4 as an approach of controlling 
turning on and off of a switching device by digital signal processing, the output voltage of switching 
power supply equipment was changed into the digital signal by AD converter 13, the threshold was 
computed by the computing element 3 having processed the digital signal, and the counter 2 
outputted the "on" period according to a threshold, and was turning the switching device 1 on and 
off. 

[0003] An output will be set to Lo if thresholds are the maximum of the number of counts, and a 
certain value between zero, for example, an output maintains Hi until it counts up from zero and 
reaches a threshold, and it passes over a threshold. If the number of counts exceeds maximum, return 
and an output will also return to zero and, as for the number of counts, count-up will be again 
performed to them. Thus, output voltage is maintained at stability by the feedback control that a 
switching device 1 repeats ON and OFF, it reduces a threshold when output voltage is high, and it 
shortens a "on" period with a counter 2. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional method shown in drawing 4 , as for 
AD converter 13, the precision and its conversion rate are mutually in inverse proportion. A rate 
must be sacrificed if it is going to raise precision. Although it is possible, in order to make this 
setting error possible by the digital control, the cost concerning AD converter 13 becomes large, and 
a problem produces 0.1% of setting error in practicality also in the circuit where the switching power 
supply equipment by the analog-control method is comparatively cheap. Then, this invention offers 
the switching power supply equipment by the digital control which does not need an AD converter. 
[0005] 

[Means for Solving the Problem] The counter 2 with a threshold is counted up at a fixed speed, an 
output signal is reversed before and behind a threshold, and a switching device 1 is made to turn on 
and off with this signal in invention according to claim 1, as shown in drawing 1 . It will be reset if a 
predetermined value is reached, and return and an output signal also return to zero, and a counter 2 is 
again counted up from zero. Making two kinds of signals whether a comparator 4 has the output 
voltage of switching power supply equipment higher than a reference value, or it is low, a computing 
element 3 inputs this signal and fluctuates a threshold. In invention according to claim 2, a threshold 
is computed by memorizing as data the value which the computing element 3 computed, and 
processing data statistically, when the output of a comparator 4 is reversed. Statistical processing 
may calculate the simple average and may calculate a variation. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the circuit diagram showing the example of invention 
according to claim 1 . 

[0007] In drawin g 1 , if the output voltage the partial pressure was carried out [ output voltage ] by 
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resistance 6 and resistance 7 is higher than the electrical potential difference of a reference supply 5, 
the output of a comparator 4 will be set to Lo and the signal will be inputted into a computing 
element 3. In a computing element 3, when an input signal is Lo, a threshold is lowered. If a counter 
2 is counted up from zero, and outputs the signal which turns ON the period switching device 1 until 
it reaches a threshold and a threshold is exceeded, it will change to the signal turned OFF. Therefore, 
if output voltage becomes high, a threshold will fall and a "on" period will become short. 
[0008] Drawing 2 shows the computing element 3 of invention according to claim 1, and actuation 
of a counter 2 with a flow chart. 

[0009] In the main routine of drawing 2 , the output of a comparator 4 is expressed with VI, and the 
threshold is expressed with n. The period of reading of VI is decided by the main routine by the 
latency time. The speed output voltage follows in whose footsteps to the speed which changes a "on" 
period can be doubled by choosing this latency time as a suitable value. 

[0010] In the count routine of drawing 2 , k is the number of counts, V2 is the output of a counter 2, 
and m is the maximum of the number of counts. Since it will be set to Lo if a switching device 1 
continues an ON state since the output of a counter 2 maintains Hi until number-of-counts k reaches 
n which is a threshold, and n is exceeded, a switching device 1 is turned off. If number-of-counts k 
increases further and exceeds m, k will be reset and n will be reinputted. A switching frequency is 
decided by the speed of the count of a counter 2, and the maximum m of the number of counts. 
[001 1] Drawing 3 shows an example of actuation of the computing element 3 of invention according 
to claim 2 with a flow chart. 

[0012] In drawing 3 , increase and decrease with a computing element 3 simple when the output VI 
of the value [ the current value and ] in front of one of a comparator corresponds are performed, and 
when it differs, nl and n2 which were processed independently are hit as a threshold. That is, it is 
made the value in consideration of the stability of feedback control instead of the value according 
threshold n which the computing element 3 when the output VI of a comparator is reversed 
computes to simple increase and decrease. 

[0013] if the latency time of a main routine is shortened and the speed of change of a "on" period is 
gathered in order to receive the response to change of the input voltage of output voltage, or change 
of a load, the direction of change of a "on" period will become quick to change of output voltage, 
and the phenomenon well seen by the feedback control of spreading without saying the maximum 
"on" period and the minimum "on" period, or coming, and being completed by the "on" period will 
cut. If such a phenomenon cuts, effectiveness will fall or a sound will come out from a transformer. 
[0014] then - from the "on" period which became the smallest in beginning to reduce from the "on" 
period which became the largest when the output VI of a comparator changes as one approach - 
increasing - not beginning - the decrease from the average till then -- or — an increase — a "on" 
period can be completed to some extent by beginning. 

[0015] In the flow chart of drawing 3 , nl and n2 may be the averages of a threshold until just before 

the output VI of a comparator changes, or they may be another statistical numeric value. 

[0016] 

[Effect of the Invention] Since an AD converter is not used, even if the number of bits of an AD 
converter does not receive a limit of precision and it is a digital control, it is possible to acquire the 
same precision as analog control. Moreover, since the cost of the circuit of a digital control also 
became cheap, it became that it is easy to make an analog-control power source current in use 
change into a digital control. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the example of invention according to claim 1. 
[Drawing 2] It is the flow chart which shows the example of invention according to claim 1 . 
[Drawing 3] It is the flow chart which shows the example of invention according to claim 2. 
[Drawing 4] It is the circuit diagram showing the example of the conventional method. 
[Description of Notations] 

1 Switching Device 

2 Counter 

3 Computing Element 

4 Comparator 

5 Reference Supply 

6 Seven Resistance 

8 DC Power Supply 

9 Transformer 

10 Diode 

1 1 Capacitor 

12 Load 

13 AD Converter 

VI The output of a comparator 4 

V2 The output of a counter 2 

n Threshold 

k Number of counts 

m Maximum of the number of counts 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawin g 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/19/2005 



m JP,2002-238254,A [DRAWINGS] Page 2 of 2 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/19/2005 



This Page is inserted by IEW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



£3 FADED TEXT OR DRAWING 
□'blurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
Q^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




